[Pharmacokinetical, histological, and histochemical investigation on the ototoxicity of gentamicin, tobramycin, and amikacin (author's transl)].
The pharmacokinetics of gentamicin, tobramycin, and amikacin in the inner ear fluids and serum of the guinea pig were studied. The concentrations of these antibiotics were determined by a microbiological method and could be confirmed by the use of 14C-labeled gentamicin. Retention was clearly demonstrated in perilymph and endolymph, whereas there was no retention in the cerebrospinal fluid and the compartments of the eye. A linear relation between concentrations in the perilymph and dosage of gentamicin was ascertained. There was no difference between the concentration of drug in endolymph and that in perilymph. The concentrations of these antibiotics in the perilymph were symmetrical and many times higher than those in the brain. Long-term treatment did not influence the pharmacokinetics of the three antibiotics in the inner ear. However, increased levels of drug in the inner ears in animals with uremia and in some animals with otitis media explained the increased ototoxicity that was observed in histological investigations of these two conditions. Cisternal puncture and diuretics did not change the concentrations of aminoglycoside antibiotics in the inner ear. In large experimental series the hair cell degeneration pattern of the new aminoglycoside antibiotics was determined by the surface preparation technique as well as the influence of the different factors upon this pattern. A prophylactic effect on the ototoxicity of the aminoglycoside antibiotics could not be found in the 2,3-dimercaptopropanol, but by dividing the daily dosage administered. Young guinea pigs were generally not very sensitive to gentamicin, in some cases however much more. Late ototoxicity could not be found after administration of gentamicin. The pharmacokinetical and especially the histological investigations allowed an evaluation of the ototoxicity of the new aminoglycoside antibiotics. By histochemical investigations no influence of the new aminoglycoside antibiotics upon the amount of unspecific esterases and alkaline phosphatase in the inner ear could be detected, but an increase of the amount of acid phosphatase in slightly damaged outer hair cells.